ABSTRACT
INTRODUCTION
Around 61 million people in India are diabetic. International statistics estimate that 366 million people had diabetes mellitus in 2011; and that by 2030, this number will rise to 552 million. Around 983,000 deaths in India were caused due to diabetes in the last year. 1 A group of complex multisystem metabolic disorders because of deficient insulin secretion due to dysfunction of pancreatic β-cell and/or insulin resistance in muscle as well as liver is termed as Diabetes Mellitus. 2 According to findings; diabetes mellitus aggravates the risk of caries, gingivitis and periodontal disease. Increased local inflammation causes intensive increase in the level and effects of diabetes with a sharp shoot up in blood glucose level, leading to uncontrolled hyperglycemia of the patient. Thus all the causative infections concerning those of the dental pulp should be mandatorily removed. Literature has very well documented the complex relationship between diabetes mellitus and periodontal disease. However, the association between diabetes mellitus and dental pulp and the advancement and repair of different endodontic infections has not been satisfactorily studied. 3 There is an established positive, besides insignificant alliance between diabetes and presence of Porphyromonas, Prevotella, Eubacteria, Fusobacterium and Enterococcus species. 5 Foregoing studies have demonstrated that in retaliation to pernicious root canal microflora particularly bacteria, the diabetic host may mature with more consequential infections. 4 When the diabetic and non-diabetic population is compared, patients with diabetes mellitus and periapical lesion have shown notably diminished healing succeeding endodontic therapy. 6 Hence, this study aims to isolate obligate anaerobes and facultative anaerobes from root canal of non-vital teeth in diabetic (Type II) and non-diabetic patients.
MATERIAL & METHODOLOGY Patient Selection
Patients presenting to the Department of Endodontics and Conservative Dentistry, Dr. D Y Patil Dental College were screened for the study. Comprehensive medical and dental histories were obtained from each patient. Inclusion criteria for the study were teeth with pulpal disease and periapical lesions which could be treated with endodontic therapy, patients with a history of controlled diabetes (Type II), patients either taking oral medication or insulin for the disease, patients in the age range of 45-65 years were selected. Written consent was obtained from all participating patients. Patients who met the inclusion criteria were subjected to electric pulp testing and pre-operative radiograph to investigate the presence of periapical lesion. 
Microbial Sampling
Strict asepsis was followed during sample collection. To isolate the operating field, rubber dam, cotton rolls and saliva ejector were used. The isolated tooth was then washed to disinfect the crown of the tooth. The pulp chamber was then accessed with a sterile round bur. The orifices were identified and a sterile no. 15 K file was introduced in the canal upto 1mm short of the apex as assessed by the electronic apex locator and the canals were instrumented and irrigated with 1 ml sterile normal saline each. The necrotic pulp tissue samples were collected using sterile absorbent paper points placed in the canals for 60 seconds. The absorbent paper points were immediately kept in sterile Eppendorf tubes containing mineral salt solution as the storage medium. The Eppendorf tubes were then immediately transferred to department of Microbiology for analysis.
Bacterial culture
Samples were processed anaerobically. The root canal samples were diluted with sterile saline solution and then thoroughly shaken. After that 1ml of sample was carried with micropipette and plated onto nutrient blood agar media for identifying facultative anaerobes and onto RCM media for identifying obligate anaerobes. Then the blood agar plates were kept in universal incubator for 24-48 hours at 37 0 C and the RCM media plates were kept in carbon dioxide (CO 2 ) incubator at 27 0 C with 5% CO 2 gas for 72 hours. Then the colony forming units (CFUs) were calculated and identification of bacteria was carried out. The plates were then biochemically analyzed for growth and identification of bacteria using the colony morphology and gram staining.
METHOD OF DATA ANALYSIS
Statistical analysis was done by descriptive statistics as mean, SD, etc. Comparison of groups was done by applying Student's Unpaired 't' test. One way ANOVA test (Tukey-Kramer multiple comparison test) was applied for all the groups compared together with all parameters. All tests are applied at 5% and 1% level of significance. Statistical analysis software namely SYSTAT version 12 was applied.
RESULTS
Results of CFUs of isolated obligate anaerobes and facultative anaerobes are listed in Table 1 . Table 2 and 3 shows the identified colonies of obligate and facultative anaerobes. 
DISCUSSION
In this study diabetic (Type II) patients were selected because there is little knowledge available regarding pathogenesis, progression and healing of periradicular and pulpal diseases. Anaerobic infection is also increased by vascular problems associated with diabetes, which may be associated to shortened oxygen diffusion over the capillary wall. Because of neutrophil microbicidal suppression, synergism of aerobic and anaerobic bacteria, infection becomes more severe and it also lasts longer due to anoxia. 3 In teeth with pulp necrosis and aerobe bacterial culture techniques were predominantly used from the 19 th century to the middle of the 20 th century, to isolate the microbial species from root canal. The techniques have very minimal scope and they are confined to the culture and identification of organisms which are strictly anaerobic in nature.
14 Hence pulpally necrosed teeth demonstrated more of facultative anaerobes and aerobic microorganisms. 15, 16, 17 Some early studies were unable to report the existence of obligate anaerobes. 18 The present study revealed that that the difference between mean values of colony forming units in all two groups under comparison (p<0.05) was significant. No significant difference was found in percentage values of all two study groups under comparison (p>0.05).
In teeth infected with pulp necrosis, success of endodontic treatment is ensured by complete control of the endodontic infection and removal of the etiological agents. When infectious process starts within dental pulp, the majority of the endodontic microflora comprises gram-positive organisms with majority being facultative aerobes, with cocci dominating bacilli and filamentous microorganisms. 19 Of late, major advances have occurred in the field of bacterial culture and identification techniques, due to which predominantly obligate anaerobes have been found in non-vital teeth and teeth with a definite periapical lesion, 19, 20 particularly gram-negative endodontic microflora. 21 The advancements in anaerobic culture techniques lead to recovery of obligate anaerobes recovered from necrosed pulp, 22 and other studies illustrated the prevalence of endodontic infection occurring due to anaerobes to be above 90%. 23, 24 It is worth visualizing, that isolated microorganisms are not same in each case but differ from one individual to other, i.e., Bacteroides, Fusobacterium, Peptostreptococcus, Peptococcus and Eubacterium and these bacteria have been found out to be the main causative agent of endodontic infection. 25 Studies have shown that black-pigmented bacteria are highly prevalent in cases of acute periradicular abscesses. In a cultural study Van Winkelhoff et al. isolated Prevotella intermedia from 63%, Porphyromonas endodontalis from 53%, and Porphyromonas gingivalis from 12% of the examined periradicular abscesses. 26 Sundqvist et al. found P. intermedia in 10 of 17 cases of endodontic abscesses. P. gingivalis and P. endodontalis were isolated from 1 and 4 cases, respectively. 27 Scientific evidences suggest that black-pigmented anaerobic rods may be implicated in the etiology of periradicular pathosis. 28 The obligate anaerobes found in diabetic and non-diabetic group in this study were black pigmented bacteria i.e. Prevotella and porphyromonas species, Fusobacterium, Actinomyces, Campylobacter, Peptostreptococcus. The facultative anaerobes that were isolated in diabetic (type II) and nondiabetic group were Capnocytophaga Gingivalis, Actinobacillus Actinomycetemcomitans, Streptococcus, Lactobacillus and Wolinella.
Concerning obligate anaerobes, black-pigmented bacilli (Porphyromonas sp. and Prevotella sp.) are associated with various signs as well as symptoms of endodontic nature, such as: tenderness and pain on percussion, severe pain with affected teeth, pain on palpation, generalized or localized swelling, and persisting exudate. 20 The results in this research study have shown the presence of different bacteria and their co-relation with preoperative and postoperative pain. Still pertaining to the cases with acute symptoms, the commonly causing microorganism was found to be Fusobacterium nucleatum.
Although a large number of anaerobes have been isolated by our study, still even with all the caution during execution of the research, there are chances that some species extremely sensitive to the presence of oxygen may have left out and could not be detected. The inoculation of the samples was done in proper and effective transport media which were thoroughly nutritive, processed under effective anaerobic conditions and the time period for which the microorganisms were inoculated was enough and according to the recommendations of the microbiologist. This ensured the growth of all possible microorganisms. Although Enterococcus faecalis could not be isolated by us, these bacteria holds an important place in endodontic infections great due to their relationship with chronic periradicular diseases and persistent endodontic infections; additionally, they show high resistance to harsh and unfavorable environmental conditions ultimately rendering them difficult to eliminate from the root canals and. 25 The gold standard techniques used for the isolation and identification of the endodontic microflora related to different infectious diseases is the microbiological culturing techniques. 25 Other traditional techniques employed in identification and quantification of microorganisms is microscopy, immunological methods. PCR (Polymerase Chain Reaction) is the most extensively accepted technique in molecular technology. Since its invention, different varieties and types of PCR techniques have been developed. The widely used PCR-derived assays being Reverse Transcriptase PCR (RT-PCR), nested PCR, Multiplex PCR, PCR-based microbial typing, Real-Time PCR, broad-range PCR. Other molecular diagnostic techniques are denaturing gradient gel electrophoresis, terminal-RFLP, DNA-DNA hybridization, DNA microarrays, fluorescence in situ hybridization. 29 In this research study we strictly pertained to microbial culturing technique for the determination of the anaerobes (facultative and obligate) since it was the only method for identifying the viable microflora exclusively. Various other authors have also employed this technique to evaluate and identify the endodontic microflora. 20, 30, 31, 32 CONCLUSION Thus the present study has highlighted the polymicrobial nature of root canal infections and the importance of obligate anaerobes and facultative microorganisms in non-vital teeth of diabetic (type II) and non-diabetic patients. Obligate anaerobes were significantly more associated with cases of type II diabetes mellitus, suggesting a role of these microorganisms in modulating the inflammatory and immunologic responses as well as its level in root canal infections which can have an influence on the pain threshold of patient. However, further research using a broad range molecular microbiological method for identifying more number of endodontic pathogens may be necessary to demonstrate a significant association between diabetes mellitus and endodontic infections and the differences in microflora of non-vital teeth in diabetic (Type II) and Non-Diabetic patients.
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